these communications, except for the series of Harken and Zoll,1 are based on single cases of a foreign body in the heart consisting of bullets,2'3 hypodermic needles,4 5 polyethylene catheters,6' 7and Pudenz8 9 and Holter valves,10 both utilized for the treatment of hydrocephalus patients.
A new means of production of foreign bodies within the heart or great vessels that has not been previously described, although undoubtedly other cases have occurred, is the breaking off of the tip of a metal stylet or catheter during the course of left heart catheterization.
Left heart catheterization has become an essential diagnostic technic since the advances made possible by open-heart surgery. However, this method has certain hazards and calculated risks that have been described."1-'5 The foreign bodies of iatrogenic origins described in this report are rather uncommon, and we have had the opportunity to observe only six cases during the past 4 years.
Four cases of foreign body of the heart were incurred during left heart catheterization, and two other patients with Pudenz valve embolism into the heart were treated.
Two were produced during left heart 13 The flexible metal stylet was introduced into the left ventricle through the needle and, under fluoroscopic guidance, attention was directed toward the aortic valve. After several seconds of manipulation with the flexible stylet, it was obvious that the terminal portion of the stylet had broken off within the left ventricular cavity. The Teflon catheter and the remainder of the stylet were withdrawn. The procedure was discontinued, and several chest x-rays were taken for localization of the broken portion of the stylet. It was obvious that the foreign body was lying in the outflow tract of the left ventricle, and its position appeared unchanged over a period of several hours ( fig. 1) . Therefore, the patient was returned in good condition to his room.
During the next 5 days he was treated with anticoagulants and his vital signs were carefully watched. These remained stable, and several more x-rays showed the foreign body in the same position.
On August 22, 1961, aortic valvular commissurotomy under direct vision with use of the pump oxygenator was carried out through midline sternotomy.
The stylet was readily removed from the left ventricular outflow tract without any difficulty ( fig. 2) . Examination, however, showed it to be -t
;. covered with soft clot, despite the uise of aniticoagulants. This observation inidicated to uis that immediate removal of suich foreign bodies, the patiernt's con-dition permitting, was mioe desirable.
Postoperative convaleseence was u-neventfuil. He was giveni anticoagulaits anid 2 houirs latem, a posterolateral thoracotomy was performedl. The patienit was heparinized an(id liniked to the pu-imp oxygenator. The heart was fibrillated electh-icalli an1d mnodelrate geniemal body hypothermia wvas instituited. Tlhrouglh a left atriotomy, the tip of the sprinig stylet was rem-oved from the left ventricle indclerneath the mitral valve.
His postoperative recovery wvas uinievenitful. 
Discussion
Decker2 26 years ago stated that a foreign body of the heart should not be removed simply because of its presence. He also stated that there was no emergency in those patients who survived the original trauma. He placed the operative mortality rate at 50 per cent.
Hovever, during the years following, these ideas have chaniged substantially.
As far back as 1946, Harken and Zollt stated that intracardiac or vascular foreign bodies should be removed for the following reasons: to prevent embolus of the foreign body or associated thrombtis, to reduce danger of bacterial endocarditis, to prevent recurrent pericardial effusions, to diminish incidence of myocardial damage, and to obviate pain or cardiac neurosis.
In five of ouir cases, open-heart surgery was employed, since it vas the most feasible way to remove suiccessfully these initracardiac foreign bodies. For two of these cases of intracardiac foreign bodies, bypass surgery was niot considered necessary and only caval inflow occlusion vith mild general body hypothermia xvas utilized.
The postoperative couirse of five of these six patients xvas completely uneventful. The one death, after aortic valve replacement for calcific stenosis, appeared related to the basic disease and not a consequence of removal of the foreign body.
The successftul results obtained in oLur series are attributed mainly to prompt suirgery and use of the heart-Ilung machine, which permits safe removal of the foreign body, xhen the position of the intracardiac foreign body was either less favorable or other definitive suirgery was necessary. We think that better resuilts are obtained when the operation is done earlier, thereby not giving time for clot formation.
When the surgical removal is not planned immediately for some significant reason, anticoaguilant therapy is probably of some valtie.
To avoid the problem of embolization of Ptudenz valves, more sttudy might be devoted to methods of fixation. Likewise, valves of IATROGENIC FOREIGN BODIES radiopaque substances should be used to facilitate accurate localization. As already mentioned, the flexible-tipped stylet has been redesigned to prevent the problems of fatigue fracture of this flexible tip, and no further breakages have occurred in the last 310 cases studied. Summary This paper reports six cases (age range 8 months to 69 years) of iatrogenic foreign bodies lodged within the heart or great vessels. Four cases were produced during left heart catheterization by breakage of a metal stylet, and two after the insertion of a Pudenz valve (for hydrocephalus) which embolized into the right ventricle and pulmonary artery.
In five of these patients, the foreign body was intracardiac (three in the left ventricle and two in the right ventricle and pulmonary artery) and the open-heart surgery was utilized for successful removal. In the sixth patient, the stylet was removed from the innominate artery via a closed procedure. Five of the six patients survived (including the youngest and oldest) and their postoperative course was uneventful. The one death followed removal of the right-left atrial foreign body and total aortic valve replacement for calcific stenosis, and failure appeared related to the basic disease rather than to the foreign body.
Such complications have rarely been reported in the literature. The high ratio of success, if treatment is prompt before the formation of clots (which is rapid), needs full appreciation, and emphasis is given to the benefits of prompt surgery for removal.
